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. Polar interactions between residues α386 -α408 in the irregularly structured insertion loop of the α-subunit and the rest of the Cp1 structure. A distance cutoff of 4.0 Å was used for this calculation. a The reported distances are the average between the non-crystallographically related pairs of the P-clusters in the Av1 and Cp1 structures, respectively. The standard deviations of the averaged distances are all smaller than 0.03 Å unless marked with * for those ranging from 0.03 to 0.05 Å. b The distances between Fe5/6 and S1 in the P ox conformation are included to show the changes of the distances relative to the P N conformation. a The resolution range is for the higher resolution reference diffraction data. The highest resolution limits for the anomalous diffraction data collected across Fe K-edge are 1.9 -2.1 Å. b The overall B-factor is calculated for all the atoms in the crystallographic structure. c The edge jump is defined by the difference of ∆f'' above and below Fe K-edge (at 7130 eV and 7080 eV respectively, except for Crystal #5-7 for which 7100 eV is used). All the Fe in the P-cluster and the FeMocofactor of Cp1 are used in calculating the averaged edge jump (AveClustFe). d The numbers in parentheses are the standard deviations of the values listed in the same cell. e The occupancy number (ON) of Fe16 is estimated by comparing the ratio of the edge jump of Fe16 to the average of the Fe in the metalloclusters with that of the normalized X-ray absorption spectra of ferrous sulfate heptahydrate to the MoFe-protein. When normalized at 7150 eV, the ratio of the defined edge jump between ferrous sulfate heptahydrate and the MoFe-protein is around 1.4. f Fe5 and Fe6 in the P-cluster are excluded from the average due to the existence of alternative structures with variable occupancy at these two Fe sites. Figure S1 . Registry correction to the previously reported Cp1 structure (PDB ID 1MIO) in the long insertion loop of the α-subunit. The Cp1 structure refined at 1.08 Å resolution in the present work is depicted with black bonds, and the 1MIO structure is highlighted in red. The electron density map of the 1.08 Å resolution Cp1 structure is displayed at a contour level of 1.5 σ in paleblue color. The registry error was initiated by mis-placing D412 into K413 residue position, and extends to residue A420. Figure S2 . Superposition of the α-and β-subunits of Cp1 and Av1. Cartoon representations of (A) the α-subunits and (B) the β-subunits of Cp1 (red) and Av1 (blue, partially transparent) following superposition of the secondary structures using the program COOT. The α-subunit insertion loop (residues α376 -α429) in Cp1 and the β-subunit deletion (relative to residues β2 -β47 in the Av1 structure) are highlighted in lemon and green, respectively. The two metalloclusters, the FeMo-cofactor and the Pcluster, are highlighted as sticks. The average root-mean-square deviation (RMSD) of least square fitting for two α-and β-subunits are plotted in C and D, respectively, plotted against the residue number of Cp1. Figure S6 . Hydrogen bonding network between the P-cluster and the FeMo-cofactor in Cp1. The four helices from the α-and β-subunits are represented as ribbons in gray color. The P-cluster and the FeMo-cofactor and their coordinated residues are highlighted as sticks, together with residues in the four helices participating in the hydrogen bonding network. Water molecules are shown as red spheres. The two water molecules in the conserved water channel are highlighted with red dotted surfaces. The hydrogen bonding network between water molecules and residues are depicted by black dashed lines. C atoms are shown in light grey color, N in blue, O in red, S in yellow, Fe in orange, and Mo in cyan.
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